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Partial English translation of JP-A-11-19678 (Ref .4) 
(page 2, left column, lines 1 to 29) 
[Title] 

AEROBIC WATER TREATMENT DEVICE 
[Claims] 

1. Rotary flow aerobic water treatment device in wliicli 
by aeration air from an aeration means provided at a bottom 
part, rotary flow is formed in mixture solution in the 
tanlc, comprising: a box shaped oxygen chamber in which an 
open part provided only at a bottom part is opened in water 
at the water surface part of descending flow part of the 
rotary flow; an oxygen supplying passage supplying the 
oxygen into the oxygen chamber; a cylindrical passage in 
which an upper end part is opened to the inside of the 
oxygen chamber and a lower end part is opened in the water; 
a gas introducing means introducing the gas in the oxygen 
chamber to the lower part of the cylindrical passage. 

2 . The aerobic water treatment device according to claim 
1, wherein the lower end part of the cylindrical passage is 
opened at the vicinity of the bottom part of the tanlc. 

3 . The aerobic water treatment device according to claim 
1, wherein the amount of gas introduced to the lower part 
of the cylindrical passage from the gas introducing means 
is set so that the flow rate of the mixture solution in the 
cylindrical passage, ascending by means of an air lifting 
effect due to the gas becomes faster than the flow rate of 
the mixture solution descending in the descending flow 
part . 

4 . The aerobic water treatment device according to claim 
1, wherein the oxygen chamber includes an oxygen 
concentration measuring means measuring the oxygen 
concentration in the chamber and an supply amount 
controlling means controlling the oxygen supply amount by a 

1 
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signal from the oxygen concentration measuring means. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention relates to an aerobic water 
treatment device, for example it relates to an aerobic 

water treatment device suitable for a rotary flow aeration 
tank used for a waste water treatment plant in which 
blaclc/waste water is treated by means of active sludge 
method . 

(page 4, right column, lines 7 to 45) 
[0024] 

[Embodiment Example] 

Using a 60 cm width, 40 cm length, and 50 cm depth 
water tank made of glass as an aeration tank, an experiment 
was carried out. As an oxygen chamber, a 10 cm diameter 
and 7 cm depth cylindrical chamber having a bottom and made 
of transparent plastics was used, and, as a cylindrical 
body, a 5 cm diameter and 30 cm length pipe made of 
transparent plastics was used. Moreover the cylindrical 
body was installed so that the upper end becomes upper than 
water surface. A pressure gauge was set so that an oxygen 
supplying valve was opened when the pressure in the oxygen 
chamber becomes to atmospheric pressure, and the oxygen 
supplying valve was closed when the pressure becomes to 
atmospheric pressure + 10 mmAq. Moreover, the oxygen 
analyzer was set so that the oxygen supplying valve and a 
discharging valve were opened when the oxygen concentration 
in the oxygen chamber lowered to 80%, and the oxygen 
supplying valve and the discharging valve were closed when 
the oxygen concentration in the oxygen chamber raised to 
90%. 

[0025] 

Using the experimental device, overall volumetric 
oxygen transfer coefficient ( KLa) in fresh water was 
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measured. As a result, when air was aerated only 10 
litters per minute from an air diffusing device, the 
overall volumetric oxygen transfer coefficient was 6, on 
the contrary, when oxygen gas was supplied into the oxygen 
chamber and an air lift pump was operated by driving a 
blower and supplying 5 litters per second gas into the 
lower part of the cylindrical body, the overall volumetric 
oxygen transfer coefficient improved to 18. 

[0026] 

[Effect of the Invention] 

As described above, according to the aerobic water 
treatment device of the present invention, the oxygen 
supply amount in the mixture solution can be increased, 
thereby, an efficient water treatment can be carried out 
under a sufficient dissolved oxygen concentration. 

[Brief Description of Drawings] 

Fig. 1 is a schematic view illustrating an embodiment 
example of an aerobic water treatment device of the present 
invention; 

Fig. 2 is a plane view of an example of an rotary 
flow aeration tank; and 

Fig. 3 is a longitudinal cross -sectional view of an 
example of a prior art oxygen supplying device. 

[Description of Reference Numerals] 
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Abstract of JP1 1019678 

PROBLEM TO BE SOLVED: To enhance 
dissolving efficiency of oxygen into a mixture 
soln and to sufficiently raise a dissolved 
oxygen concn. SOLUTION: In this device, a 
box-shaped oxygen chamber 14 in which an 
open part 15 provided only at a bottom part is 
opened in water at the water surface part of an 
aeration tank 1 1 and an oxygen supplying 
passage 16 supplying the oxygen into the 
oxygen chamber 14 are provided. Moreover, a 
cylindrical body 17 in which an upper end part 
is opened to the inside of the oxygen chamber 
14 and a lower end part is opened in the water 
is provided and a gas introducing means 18 
introducing the gas in the oxygen chamber 14 
to the bottom part of the cylindrical body 17 is 
provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the aerobic water treating unit of the revolution style type which forms a 
revolution style in the mixed liquor in a tub by the aeration from the aeration means formed 
in the pars basilaris ossis occipitalis While preparing the box-like oxyecoia room as for which 
opening prepared only in the pars basilaris ossis occipitalis carries out opening underwater 
and preparing the oxygen supply path which supplies oxygen in this oxygen interior of a room 
in the water surface part of the downward flow part in said revolution style The aerobic 
water treating unit characterized by having prepared the tubed passage as for which the 
upper limit section carries out opening to said oxygen interior of a room, and the lower limit 
section carries out opening underwater and establishing a gas installation means to 
introduce the gas of said oxygen interior of a room into the lower part of said tubed passage. 

[Claim 2] The lower limit section of said tubed passage is an aerobic water treating unit 
according to claim 1 characterized by carrying out opening near the bottom of the tank 
section. 

[Claim 3] The amount of the gas introduced into the lower part of tubed passage from said 
gas installation means is an aerobic water treating unit according to claim 1 characterized by 
setting up so that the rate of flow of the mixed liquor in the tubed passage which goes up by 
the airlift effectiveness by this gas may become quicker than the rate of flow of the mixed 
liquor which descends said downward flow part. 

[Claim 4] Said oxyecoia room is an aerobic water treating unit according to claim 1 
characterized by having the oxygen supply control means which controls the amount of 
supply of oxygen by the signal from this oxygen density measurement means while having an 
oxygen density measurement means to measure an indoor oxygen density. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aerobic water treating unit suitable for 
the revolution style type aerator used for the waste-water-treatment facility which 
processes bottom wastewater with an activated sludge process, concerning an aerobic water 
treating unit. 
[0002] 

[Description of the Prior Art] As equipment for processing bottom wastewater with an 
activated sludge process, the revolution style type aerator is used widely. As this revolution 
style type aerator is shown in the top view of drawing 2 , the side-attachment-wall side of 
another side in which the diffuser 2 is not formed forms the revolution style used as 
downward flow by putting in order and installing two or more diffusers 2 in the pars-basilaris- 
ossis-occipitalis 1 side of an aerator 1 , blowing off air etc. from this diffuser.2, and forming 
upward flow in the mixed liquor of a diffuser upper part part. Thus, while attaining 
equalization of active sludge concentration or dissolved oxygen concentration by agitating 
the mixed liquor which formed the revolution style in the aerator 1 and processed water 
(wastewater) and active sludge mixed, it has prevented that sludge accumulates on the 
bottom of the tank section, in addition, the inflow section of wastewater and the outflow 
section of treated water omit illustration (the following — the same). 

[0003] Although it is called for on the other hand that the dissolved oxygen concentration in 
mixed liquor is enough when processing bottom wastewater with an activated sludge process 
using such an aerator, oxygen may become insufficient temporarily with a superfluous load. In 
such a case, in order to compensate dissolved oxygen concentration conventionally, the air 
content used for aeration is increased, or it is made to carry out aeration of oxygen or the 
air into mixed liquor apart from the air for aeration. However, by the approach of only 
carrying out aeration of oxygen or the air into mixed liquor, in order that air bubbles may 
surface on the water surface immediately, vapor-liquid contact time becomes inadequate and 
there is un-arranging [ that the dissolution effectiveness of oxygen is low ]. 
[0004] While forming a well-closed container 3 independently [ an aerator 1 ] and supplying 
oxygen from piping 4 in this well-closed container 3. as shown in drawing of longitudinal 
section of drawing 3 since it is such, after drawing out and introducing the mixed liquor in an 
aerator 1 with a pump 5 and contacting mixed liquor and oxygen within a well-closed 
container 3, the oxygen supplier formed so that it might return to an aerator 1 by piping 6 is 
proposed. Moreover, in order to raise the contacting efficiency of the mixed liquor within a 
well-closed container 3. and oxygen, he is trying to supply the churning material 7, such as 
Raschig ring, in a well-closed container 3 with this equipment. 

[0005] With the equipment of the above-mentioned configuration, oxygen is not as air 
bubbles, and since it is sendable into an aerator 1 in the condition of having dissolved into 
mixed liquor, it has the advantage that most oxygen which oxygen is not emitted to 
atmospheric air and supplied is effectively utilizable. 
[0006] 
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, [Problem(s) to be Solved by the Invention] However, in some which are shown in above- 
mentioned drawing 3 , the well-closed container was needed apart from the aerator, 
installation costs, such as churning material and a pump, were required, and when power 
expense started the mixed liquor into a well-closed container, and press fit of oxygen, there 
was un-arranging [ that the installation of a well-closed container was also needed ]. 
[0007] Then, this invention can raise the dissolution effectiveness of the oxygen to the inside 
of mixed liquor with an easy facility configuration, and aims at offering the aerobic water 
treating unit equipped with a means by which dissolved oxygen concentration can fully be 
raised. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the aerobic 
water treating unit of this invention In the aerobic water treating unit of the revolution style 
type which forms a revolution style in the mixed liquor in a tub by the aeration from the 
aeration means formed in the pars basilaris ossis occipitalis While preparing the box-like 
oxyecoia room as for which opening prepared only in the pars basilaris ossis occipitalis 
carries out opening underwater and preparing the oxygen supply path which supplies oxygen 
in this oxygen interior of a room in the water surface part of the downward flow part in said 
revolution style It is characterized by having prepared the tubed passage as for which the 
upper limit section carries out opening to said oxygen interior of a room, and the lower limit 
section carries out opening underwater, and establishing a gas installation means to 
introduce the gas of said oxygen interior of a room into the lower part of said tubed passage. 

[0009] Furthermore, the amount of the gas which introduces the lower limit section of said 
tubed passage into the lower part of tubed passage from having carried out opening near the 
bottom of the tank section, and said gas installation means While forming an oxygen density 
measurement means to measure an indoor oxygen density in having set up so that the rate 
of flow of the mixed liquor in the tubed passage which goes up by the airlift effectiveness by 
this gas might become quicker than the rate of flow of the mixed liquor which descends said 
downward flow part, and said oxyecoia room It is characterized by establishing the oxygen 
supply control means which controls the amount of supply of oxygen by the signal from this 
oxygen density measurement means. 
[0010] 

[Embodiment of the Invention] Drawin g 1 is the schematic diagram showing the example of 1 
gestalt of the aerobic water treating unit of this invention. While a flat-surface configuration 
is a rectangular thing, and the aerator 1 1 of this example of a gestalt performs aeration 
churning in a tub in the bottom surface part of one side attachment wall 12 and supplies 
oxygen to mixed liquor like the aerator shown in said drawing 2 . the diffuser 1 3 for 
generating a revolution style is formed in the single tier in parallel with a side attachment wall 
12. The revolution style which has the upward flow U as shown by the arrow head, and 
downward flow D in an aerator 1 1 by the gas (air) spouted from this diffuser 13 is formed. 
[001 1] And the oxyecoia room 14 is established in the water surface part of the part of the 
downward flow D in the above-mentioned revolution style. This oxyecoia room 14 is the box- 
like thing in which only the pars basilaris ossis occipitalis carried out opening, and it is 
installed so that the opening 1 5 of a pars basilaris ossis occipitalis may carry out opening 
into mixed liquor. Moreover, the barrel 1 7 for forming the tubed passage as for which the 
upper limit section carries out opening into an oxyecoia room 14, and the lower limit section 
carries out opening to the oxygen supply path 16 for supplying the gas (these being hereafter 
called oxygen content gas) containing oxygen or oxygen indoors underwater [ near the pars 
basilaris ossis occipitalis of an aerator 1 1 ]. and a gas installation means 18 to introduce the 
gas in an oxyecoia room 14 into the lower part of a barrel 17 are formed in the oxyecoia 
room 14. 

[0012] The above-mentioned gas installation means 18 is formed of piping 18b which is open 
for free passage in the lower part of piping 18a which is open for free passage in an oxyecoia 
room 14. and a barrel 17. and blower (BL)18c for feeding gas, and the gas in an oxyecoia 
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room 14 is introduced into the lower part of a barrel 17 through piping 18b by operating 
blower 1 Bo from piping 1 8a. 

[0013] Namely, an air lift pump is formed in oxyecoia room 14 part by said barrel 17 and the 
above-mentioned gas installation means 1 8. the inside of a barrel 1 7 is accompanied to the 
gas (air bubbles) going up, and the mixed liquor of the bottom of the tank section will be in 
the condition of going up and overflowing the upper limb of a barret 1 7 for the inside of a 
barrel 17 in an oxyecoia room 14. Although the location of the upper limb of a barrel 17 and 
the margo inferior can be suitably set up at this time, the contact time of the mixed liquor 
and gas (oxygen) which go up the inside of a barrel 17 can fully be taken by lengthening a 
barrel 1 7 as much as possible. Moreover, as for the upper limb of a barrel 1 7, it is desirable 
to make into a location recoverable in an oxyecoia room 14 the whole quantity of the gas 
which flows out of a barrel 1 7, and in order to prevent a back flow, it is usually desirable [ an 
upper limb ] to set it as a location higher than the water surface. Therefore, while carrying 
out opening of the margo inferior of a barrel 1 7 near the bottom of the tank section, it is 
optimal to consider as the condition of having made the upper limb projecting from the water 
surface in an oxyecoia room 14, when raising the dissolution effectiveness of a churning 
operation of mixed liquor, or oxygen. Moreover, although the location which blows gas into a 
barrel 17 may be the pars intermedia of a barrel 17, it can raise the contacting efficiency of 
mixed liquor and gas by introducing gas from the lower limit section. 

[0014] Furthermore, the pressure gage (PIC) 20 which detects an indoor pressure, an oxygen 
density measurement means (oxygen analyzer 02) 21 to measure the oxygen density in 
indoor gas, and the exhaust pipe 22 which discharges indoor gas are formed in the oxyecoia 
room 14. Moreover, the oxygen supply control means (oxygen supply valve) 23 which controls 
the amount of supply of oxygen is formed in said oxygen supply path 1 6, and the signals SI 
and S2 from a pressure gage 20 and an oxygen analyzer 21 are inputted into the closing 
motion mechanical component of this oxygen supply valve 23; respectively. Furthermore, the 
discharge valve 24 is formed in said exhaust pipe 22, and the signal S3 from an oxygen 
analyzer 21 is inputted into the closing motion mechanical component of this discharge valve 
24. 

[0015] Thus, when dissolving oxygen into mixed liquor with the air lift pump which consists of 
the oxyecoia room 1 4 and barrel 1 7 which were formed, and a gas installation means 1 8, 
while supplying oxygen content gas in an oxyecoia room 14 from the oxygen supply path 16, 
blower 18c is operated, an air lift pump is operated, and by making the oxygen content gas in 
an oxyecoia room 1 4 into drive gas, the mixed liquor of the bottom of the tank section is 
turned in an oxyecoia room 14, and is ****(ed). The mixed liquor which mixed liquor and gas 
contacted in the state of the turbulent flow in this ***♦ and within the barrel 17, the 
dissolution of the oxygen to the inside of mixed liquor was promoted, and oxygen fully 
dissolved, and the gas containing the oxygen which did not dissolve flow into an oxyecoia 
room 14 out of the upper limb of the barrel 17 which is the outlet of an air lift pump. 
[0016] The oxygen content mixed liquor which flowed out of the air lift pump rides return and 
in the style of revolution in an aerator 1 1 from the lower opening 15 of an oxyecoia room 14, 
and is distributed in an aerator 1 1 . On the other hand, oxygen content gas is attracted by 
piping 18a from the inside of an oxyecoia room 14, and circulates in the lower part of a barrel 
17 with the gas installation means 18. 

[0017] Therefore, since the oxygen which did not dissolve into mixed liquor circulates from 
an oxyecoia room 14 to a barrel 17 with the gas installation means 18, without being emitted 
to atmospheric air, the amount of oxygen emitted vainly is almost lost, and the supplied 
oxygen can be utilized effectively. And it Is not necessary to prepare a well-closed container 
independently [ an aerator 11], and required power expense is only blower 18c, since supply 
of the oxygen content gas into an oxyecoia room 14 can also be performed by abbreviation 
ordinary pressure, an installation cost and power expense can be reduced compared with the 
conventional oxygen supplier, and correspondence to an existing facility can also be 
performed easily. 

[0018] Moreover, although the amount of circulating gas of arbitration can be chosen if the 
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capacity (the amount of circulating gas) introduced into the lower part of a barrel 1 7 with the 
gas installation means 1 8 changes with the die length and the sizes of a barrel 1 7 and the 
upward flow of mixed liquor can be formed in a barrel 1 7 By setting up more amounts of 
circulating gas so that the rate of flow of the mixed liquor in the barrel 17 which goes up by 
the airlift effectiveness may become quicker than the rate of flow of the mixed liquor which 
descends said downward flow D part While being able to raise the contacting efficiency of 
the mixed liquor within a barrel 1 7, and oxygen, the distributed effectiveness to the 
downward flow D of the oxygen dissolving water which flowed out of the barrel 17 can also 
be raised, and oxygen can be efficiently supplied to the whole mixed liquor in an aerator 1 1 . 
[0019] If oxygen is supplied into mixed liquor from the oxyecoia room 14 as mentioned above, 
since the capacity in an oxyecoia room 14 will decrease according to the amount in which an 
oxygen content melts into mixed liquor, the pressure in an oxyecoia room 14 declines. If the 
pressure in this oxyecoia room 14 falls below to a predetermined pressure, said pressure 
gage 20 will detect this, will output a valve-opening signal to said oxygen supply valve 23, and 
will supply oxygen content gas in an oxyecoia room 14 from the oxygen supply path 16. 
Moreover, when a pressure rises more than a predetermined pressure, a clausilium signal is 
outputted to the oxygen supply valve 23 from a pressure gage 20. 

[0020] On the other hand, since carbon dioxide gas and nitrogen are contained in the air 
bubbles which surface in an oxyecoia room 14 out of mixed liquor even when high grade 
oxygen is supplied as oxygen content gas in an oxyecoia room 14, into the oxyecoia room 14, 
these will be accumulated gradually and the dissolution effectiveness of oxygen will also fall. 
Thus, if the oxygen density in an oxyecoia room 14 turns into below predetermined 
concentration, while said oxygen analyzer 21 will detect this and will output a valve-opening 
signal to said oxygen supply valve 23, a valve-opening signal is outputted also to said 
discharge valve 24, and indoor gas is extruded from a discharge valve 24 by the oxygen 
content gas from the oxygen supply path 16. If the oxygen density in an oxyecoia room 14 
becomes by this more than predetermined concentration, an oxygen analyzer 21 will output a 
clausilium signal to the oxygen supply valve 23 and a discharge valve 24. In addition, even if 
the oxygen density in an oxyecoia room 14 is arbitrary and it supplies atmospheric air from 
the oxygen supply path 1 6, although appropriate effectiveness is acquired, it can raise the 
dissolution effectiveness of oxygen sharply the concentration which supplies oxygen or 
oxygen enrichment gas indoors, and exceeds 21% which is an oxygen density in atmospheric 
air about an indoor oxygen density, and by controlling to become 80% or more of 
concentration preferably. 

[0021] Moreover, although supply operation of the oxygen from an oxyecoia room 14 to the 
inside of mixed liquor is performed by operating blower 18c. this operation may be performed 
continuously and you may carry out intermittently at spacing set up suitably. Furthermore, 
the dissolved oxygen concentration of the mixed liquor in an aerator 1 1 is measured with a 
dissolved oxygen concentration meter (not shown), and it may be made to carry out when 
dissolved oxygen concentration turns into below predetermined concentration, moreover, 
without establishing a control means like said pressure gage 20 and oxygen analyzer 21, 
during operation, by supplying superfluous oxygen content gas continuously slightly from the 
oxygen supply path 16, and making indoor gas overflow small [ every ] in mixed liquor from 
the opening 15 of the pars basilaris ossis occipitalis of an oxyecoia room 14. reduction of the 
indoor amount of oxygen and are recording of gas other than oxygen can be boiled to some 
extent, and can be suppressed. 

[0022] Furthermore, an oxyecoia room 14 can also install plurality according to the 
magnitude of an aerator 1 1 , and the oxygen supply to need, and can also form two or more 
barrels 17 (air lift pump) in an oxyecoia room 14. Moreover, the tubed passage for forming an 
air lift pump is possible also for forming using the tank wall of an aerator 1 1. for example, can 
install a dashboard in a tub corner and can also form tubed cross-section triangle-like 
passage. 

[0023] Moreover, the level gage which replaces with said pressure gage 20 and detects the 
oil level in an oxyecoia room 1 4 is installed, vertical movement of the oil level accompanying 
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indoor pressure fluctuation is detected, and it may be made to perform closing motion 
control of said oxygen supply valve 23. Furthermore, even if an aerator 1 1 is the thing of a 
draft tube mold, the same effectiveness can be acquired, and it can apply also to the aerobic 
water treating unit by the oxidation contact method. 
[0024] 

[Example] It experimented using a glass tank with width of face of 60cm, a depth [ of 40cm ], 
and a depth of 50cm as an aerator. In the oxyecoia room, the pipe made of a transparent 
plastic with a diameter [ of 5cm ] and a die length of 30cm was used for the barrel by the 
product made of a transparent plastic using the thing of the shape of a closed-end cylinder 
with a diameter [ of 10cm ], and a depth of 7cm. Moreover, the barrel was installed so that 
upper limit might turn from the water surface up. The pressure gage opened the oxygen 
supply valve, when the pressure of the oxygen interior of a room became atmospheric 
pressure, and when a pressure was set to atmospheric pressure +10mmAq, it set it up so 
that an oxygen supply valve might be closed. Moreover, the oxygen analyzer opened the 
oxygen supply valve and the discharge valve, when the oxygen density of the oxygen interior 
of a room fell to 80%, and when the oxygen density went up to 90%. he set up so that an 
oxygen supply valve and a discharge valve might be closed. 

[0025] The generalization oxygen-transfer coefficient (KLa) in Shimizu was measured using 
this experimental device. Consequently, while supplying oxygen gas to the oxyecoia room to 
the generalization oxygen-transfer coefficient having been 6, when operating a blower, 
supplying gas 5l./m to the barrel lower part and operating an air lift pump, the generalization 
oxygen-transfer coefficient of the case which carried out aeration of the air at lOI./m from 
the diffuser improved to 1 8. 
[0026] 

[Effect of the Invention] Since the oxygen supply to the inside of mixed liquor can be 
"increased according to the aerobic water treating unit of this invention as explained above; 
efficient water treatment can be performed by sufficient dissolved oxygen concentration. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the schematic diagram showing the example of 1 gestalt of the aerobic 
water treating unit of this invention. 

[ Drawin g 2] It is the top view showing an example of a revolution style type aerator. 
[ Drawi ng 3] It is drawing of longitudinal section showing an example of the conventional 
oxygen supplier. 
[Description of Notations] 

11 [ — Opening, 16/ — An oxygen supply path, 17/ — A barrel, 18/ — A gas installation 
means 18c / — A blower, 20 / — A pressure gage, 21 / — An oxygen analyzer, 22 / — An 
exhaust pipe, 23 / — An oxygen supply valve, 24 / — A discharge valve, D / — Downward 
flow, U / — Upward flow ] — An aerator, 12 — side attachment wall, 13 — A difFuser, 14 — 
An oxyecoia room, 1 5 
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